Regulation of the synthesis of superoxide dismutases in rat lungs during oxidant and hyperthermic stresses.
Heat shock proteins are induced at normal temperatures by oxidants and during reoxygenation following hypoxia. We now report cyanide-resistant O2 consumption increased 30-50% in rat lungs exposed to heat shock or reoxygenation following hypoxia. The synthesis of Cu,Zn superoxide dismutase, but not Mn superoxide dismutase, was increased in rat lung slices by in vivo hyperthermia (39 degrees C), by in vitro heat shock (41 degrees C), and during incubation of lung slices with the Cu chelator diethyldithiocarbamate, which decreased the activity of Cu,Zn superoxide dismutase. The heat shock-induced increase in Cu,Zn superoxide dismutase developed 2 h later than the induction of heat shock proteins and was not blocked by actinomycin D. The rates of synthesis of both superoxide dismutases were decreased 50% by hypoxia and failed to increase during reoxygenation. During hypoxia the activity of Cu,Zn superoxide dismutase decreased about 50%, but the activity of Mn superoxide dismutase remained unchanged. We conclude that hyperthermia increases the synthesis of Cu,Zn superoxide dismutase, the synthesis of Cu,Zn superoxide dismutase and Mn superoxide dismutase are not coordinately regulated by hyperthermia or by the oxidant stress produced by lowering the activity of Cu,Zn superoxide dismutase, and the synthesis of heat shock proteins and Cu,Zn superoxide dismutase are regulated at different levels of gene expression.